CHAPTER 5 DETECTION OF DUPLICATE REGION AND HYBRID NON-LOCAL MEANS FILTERING FOR DENOISING WITH QUANTIZATION MATRIX ESTIMATION

Introduction
In the previous chapter, a novel JPEG error analysis method was proposed with estimation of quantization matrix results and also proposed an image denoising by Non local Linear Filter and its Method noise Thresholding by means of wavelets (NLFMT). Before carrying out the denoising methods primarily in the DCT-SVD technique, the image is resized by means of Growcut based Seam Carving approach. On the other hand, this JPEG error analysis scheme does not offer agreeable results, particularly when the duplicated area is small. Region duplication is an uncomplicated and efficient process to produce digital image forgeries, where a constant segment of pixels in an image, following feasible geometrical and illumination transformations, is copied and pasted into a different location in the same image.
In general, a common manipulation in tampering with digital images is recognized as region duplication, in which a continuous segment of the pixels is copied and pasted into a different location in that particular image. In order to make realistic forgeries, the duplicated sections are typically produced with geometrical or illumination modifications. These duplicated sections are well mingled into the surroundings at the target positions, and happen to be extremely 
Proposed Non Local Linear Filtering and MANFIS Algorithm Methodology
In this research work, a new method is proposed for reliable detection of duplicated and distorted regions in a JPEG digital image. This scheme depends on multi-resolution and multi-orientation curvelet transform. Statistical attributes are derived from curvelet sub-bands of overlapping blocks, and diminished features are generated for similarity measure. The formulated duplicate detection finds the duplicated detected regions which are matched in accordance with the Fourier-based matching. Following to the detection of duplicate regions, it is essential to eliminate noises from the duplicated region removed the image. For this purpose, hybrid novel non-local means filtering scheme is applied in this work. In order to reduce the size of the images subsequent to completion of JPEG compression, a scheme known as Shape-preserving image resizing is executed for compressed images. The quantization step is carried out from Chang and Lai (2009) to examine the error of compression schemes by means of Mamdani Adaptive Neural Fuzzy Inference System (MANFIS). It precisely finds the error results from quantization matrix in case of both single and double compression schemes. The formulated double compression scheme encompasses less error rate results when compared against previous double compression schemes, in view of the fact that it makes use of a MANFIS for quantization matrix estimation in compressed images and duplicate regions are identified in preliminary stages of the work. Moreover, it diminishes the size of JPEG compressed image and subsequently it is transmitted as input to quantization process.
Multi-Directional Curvelet Transform
Through the continuous development in the reputation of digital media and the ubiquitous accessibility of media editing tools, inoffensive multimedia are tampered without any difficulty for malicious intentions. Copy-move forgery is one significant type of image forgery, where a section of an image is duplicated, and substituted for some other part of the same image at a different position. As a result, it is essential to have consistent and well-organized schemes to distinguish copy-move forgery for applications in law enforcement, forensics, etc. Here, in this research, with the assistance of multi-resolution and MultiOrientation Curvelet Transform (Qiao et al., 2011) , a blind forensics approach is proposed for the purpose of detection of copy-move forgery.
In curvelet transform, an input image is decomposed into a set of subbands, and each sub-band is then partitioned into several blocks for ridgelet analysis. The ridgelet transform is applied through the process of merging the Radon transform and the 1-D Wavelet Transform. In order to accomplish elevated levels of efficiency, curvelet transform is normally applied in the frequency domain. In view of the fact, that complex ridgelet transform has more computational complexity, fast discrete curvelet transform is done through the process of wrapping of the Fourier samples. The pyramid arrangement of curvelet transform produces multiple orientations at several scales, which significantly helps the recognition of duplicated sections in terms of both accuracy and robustness. Multi-directional decomposition offers a more accurate approximation of the association among nearby orientations, and additionally supports the tolerance of rotation and shifting manipulations. As a result, the model of individual orientation is protected, and the changeovers of nearby orientations remain. This significant property provides the indication to enhance copy-move forgery detection. With the intention of minimizing the directions of the candidate blocks, the difference vectors are organized and use it as a rotation invariant descriptor of every candidate block. In case of each similar pair of blocks, Euclidean distance between their descriptors is computed as a similarity measure. In case of 3 levels decomposition, the descriptor of level 2 sub-bands is employed for the purpose of the similarity measure. In this representation, the local rotation invariant are not extracted, however in its place, initially construct a rotation variant and subsequently apply a global matching procedure. This global matching can be applied by means of a comprehensive search scheme for the purpose of finding the minimum distance in the entire candidate orientations and is however computationally extensive. Moreover, the extracted features can be employed for the purpose of estimating the principal orientations and consequently the matching distances can be computed along the principal orientations only.
Duplicate Region Detection for JPEG images using Multi-Directional
Curvelet Transform
A novel approach is proposed to identify duplicated regions in accordance with the statistics of curvelet coefficients which is motivated by the observation The arranged features of 3 levels decomposition can be determined by using the following equation (5.5).
( 5.5) is employed for the purpose of lexicographic sorting. Subsequently, adjacent pairs of blocks in the rank could be offered to the second phase as candidate blocks.
(i) Adjacent Sub-band Transition
At some point in the rotation manipulation, the entire sub-bands of the ordinations move at the identical degree. Consequently, the association among adjacent sub-bands fundamentally remains same. Even though the absolute values possibly will differ, the distributions of shifts are extremely close to the original ones despite of shifting. As a result, the dissimilarities among each adjacent pair of sub-bands in level 2 are given by equation (5.6). By taking small distortion established through the rotation, compression, or noise adding, a particular threshold is fixed to find out duplicated blocks. In case of different resolutions of the image and various levels of decomposition, the threshold must be regulated accordingly. The last phase of MCFTIR scheme is to process the region correlation maps to get hold of the duplicated regions.
Initially, a Hybrid Non-Local Means Filtering (HNLMF) of pixels is executed for the purpose of removing the following noises in the correlation maps of JPEG images. Based on equation (5.7), the similarity matched regions are taken as original regions and duplicated regions are eliminated. This image is named as .
Non-Local Means Filtering (NLMF)
In this work, the noisy pixels are replaced by the weighted average of other image pixels with weights reflecting the similarity between local neighborhoods of the pixel being processed and the other pixels. The NL-means filter was proposed as an intuitive neighborhood filter based on theoretical connections to diffusion and non-parametric estimation approaches (Shamsi and Kim, 2013) . The related Bayesian model facilitates to develop the relationships between these algorithms, to validate certain underlying statistical postulations and to give keys to set the control parameters of the NL-means filter. It is to be observed that this model could also be used to eliminate noise in applications where in the noise distribution is considered to be known and non-Gaussian.
However, in NLMF method, the weight factor is based upon the Euclidean distance function which greatly minimizes the effectiveness of denoising. This problem is solved by using the similarity of the mean normal orientation of middle patch with remaining patches of duplicate region eliminated image in the search window. So, this method is named as the Hybrid Non-Local Means Filtering (HNLMF).
Noise Removal For Images Using Hybrid Non-Local Means Filtering (HNLMF)
The objective of image denoising is to eliminate the noises and at the 
(i) Multiscale Accelerated Non-local Means
Inspired by numerous schemes (Dabov et al., 2007 & Kervrann et al., 2007 , with the use of pre-denoised images to get hold of refined patches, tries to acquire the pre-denoised duplicate region removed the images. On the other hand, in contradiction of those schemes implement an extremely simple method.
Initially, decompose the deduplicated region eliminated image by means of (5.13) Furthermore, the weight is determined based on a heuristic scheme. For low or medium noise levels in the duplicate region eliminated image, a slightly higher self-similarity weight is allocated than employed in traditional NLMF;
self-similarity weight is given as, (5.14)
The intuitive justification for allocating higher self-similarity weight depends on the hypothesis that occurrence of low or medium level of noise affects the self-similarity to a certain extent. After the removal of noises from image samples, Shape-Preserving Image Resizing is applied for image resizing.
Seam Carving and GrowCut approaches are proposed to protect the region of interest by formulating the image energy function to construct the new map of energy to direct the seam to be an optimal seam and improve the visual effects after image resizing. But, the major limitation is a warping of the background to highlight the ROIs through which the context of the original image is lost (Farag et al., 2011) . It becomes impossible to tell how big the ROI is in comparison to the rest of the image. To solve these issues in here proposed a shape preserving method for image resizing.
Shape-Preserving Image Resizing
A novel technique is proposed which ensures that the new shapes of 
Mamdani Model based Adaptive Neural Fuzzy Inference System (MANFIS) to estimate Quantization Matrix
In the recent past, quantization matrix estimation is done by using the ANFIS model, but in the ANFIS model weight updation is done in a random 
Results and Discussion
In order to assess the proposed system, MATLAB JPEG Toolbox is used.
Randomly selected 1000 images from image dataset are used for experimentation. Altogether, there are 5000 uncompressed color images available. These images are initially transformed into gray-scale images, which are subsequently center-cropped into small blocks with sizes ranging from to . In order to appropriately assess the proposed feature histogram , here initially used a minimum risk classification rule to determine the threshold. The experimental results are shown in Table 5 .1. False
Positive Rate (FPR) is defined as the probability of the uncompressed images being incorrectly identified as JPEG images, and consequently it is fixed once the threshold is specified for the same uncompressed image dataset (Luo et al., 2010) . It can be observed that this scheme can achieve an adequate accuracy of around 95%, even when the image size decreases to and the quality factor is as high as 95, which demonstrates that the proposed scheme is very robust to the quality factors employed previously as well as the image sizes. 
